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Abstract
The Malcolm Baldrige National Quality Award (MBNQA) has become a model for the deployment of quality
programs. While the framework underlying the award has been used extensively by organizations, both for award
and self-assessment purposes, little empirical evidence exists regarding its validity as a predictor of organizational
performance. This research presents a structural equation model that explicitly tests the relationships between
strategic and operational quality planning implied by the framework, and their impact on performance. Results
support the theory underlying the Baldrige award. Specifically, the strategic quality planning process, mediated by
the effective use of information and analysis, is the driver of operational quality planning. Positive business results
are the outcome of this planning process. Results also show that customer and market focus is a crucial input to
strategic quality planning, the commitment of senior leadership is critical in securing a customer and market focus,
and operational level business processes are driven by a strategic commitment to human resource management.
Keywords: Malcolm Baldrige National Quality Award, Structural Equation Model, Empirical Survey.
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1. Introduction
Organizations, faced with increasing global competition, shorter product life cycles, and increasingly
sophisticated customers, have in recent years experimented with an array of programs and initiatives in an attempt to
enhance their competitiveness. At the forefront of these initiatives have been those aimed at improving product and
process quality. Quality management has received substantial attention in business circles. Such has been the
interest that Total Quality Management (TQM) is considered by manufacturing executives to be one of their top
strategic issues [1]. In the last decade alone, between seventy-five and eighty percent of large companies have
adopted TQM programs [2]. Unfortunately however, while quality management efforts at some companies have
been successful [3], they have not been uniformly so [4].
One of the reasons for the inconsistent results of quality programs has been uncertainty over what works and
how quality programs should be implemented [5]. While numerous case studies and anecdotal evidence of success
stories and failures exist [6, 7], only in recent years have attempts been made to objectively assess how to achieve
higher levels of quality. These attempts fall into two categories, those that identify the underlying elements of
quality, and those that explore the relationships between quality and performance. The former category includes
studies by [8, 9], while the latter includes studies by [7, 10, 11].
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Given the paucity, until recent years, of evidence suggesting what the elements of effective quality
management programs are, the Malcolm Baldrige National Quality Award (MBNQA) has been used by many
organizations in the U.S. as a framework for developing quality initiatives and awards. This award was instituted by
the United State Department of Commerce in 1987 with the goals of stimulating awareness of quality by business
organizations, providing a framework which organizations could use to evaluate quality improvement efforts, and
rewarding and publicizing the efforts of successful organizations. The award assesses an organization’s quality
management efforts in seven areas (Figure 1) using a comprehensive evaluation process [12]. Up to five awards may
be given each year in each of five categories: manufacturing companies, service companies, small businesses,
educational institutions, and healthcare organizations. The intuitive appeal of the process and of the underlying
constructs of quality it examines is such that in addition to award applicants, numerous organizations with no
intention of applying for the award have used the award framework for self-assessment purposes [13]. The Baldrige
award criteria are in fact now called “The Criteria for Performance Excellence” [12]. Moreover, the dimensions of
quality obtained by [9] are derived from components of the MBNQA, and closely resemble dimensions obtained in
other studies. This suggests that in the absence of definitive guidelines for implementing quality programs, the
MBNQA framework may be an appropriate surrogate.

Customer and Market Focused Strategy
and Action Plans

Human Resource Focus

Strategic Planning

Leadership

Information
& Analysis

Customer and Market Focus

Business Results

Process Management

Figure 1: The Baldrige Award Criteria Framework: A Systems Perspective

While the MBNQA continues to be widely used by organizations to plan and implement quality improvement
initiatives, no conclusive evidence exists to date of whether the criteria used by the award are in fact directly related
to organizational performance. In spite of the award’s popularity, no evidence of empirical testing of the Baldrige
framework exists in the literature. The MBNQA framework is not in itself predictive in nature. It merely proposes a
framework suggesting what factors play a role in quality improvement. The implication however is that companies
that score well on the criteria will perform well in the marketplace.
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Five recent studies have examined the relevance of the MBNQA. [14] suggested there is a positive relationship
between success in the Baldrige Award and financial performance. [15] surveyed MBNQA applicants and firms
using the award framework for self-assessment purposes. While they found that users of the framework considered
the evaluation criteria useful for planning quality related initiatives, they did not relate this finding to performance
resulting from adopting award criteria. [16] demonstrated that over a three-year period, stock prices of publicly
traded MBNQA winners increased faster than those of companies included in the Dow Jones Industrial Index or the
Standard and Poor’s 500 index. The study did not however isolate price movements attributable directly to
performance on MBNQA criteria. Using data from the Arizona Governor’s Quality Award, a state award patterned
on the MBNQA, [17] demonstrated that the evaluation criteria embodied in the MBNQA are valid and reliable
measures of the seven areas of quality underlying the award. They did not however examine whether the underlying
components of quality directly impact performance.
While the Baldrige award appears to measure generally accepted constructs of quality and in a rigorous
manner, it is not clear whether performance on the evaluation criteria translates into improved performance in the
marketplace. This study proposes and tests a structural equation model that empirically validates the underlying
premise of the MBNQA, namely that organizational commitment to quality impacts organizational performance.
This is accomplished using survey data from a large sample of firms identified through the American Society for
Quality (ASQ). Structural equation modeling was used to facilitate large scale empirical testing and to develop a
model practicing managers can use as a blueprint for deployment of their continuous improvement initiatives.
The remainder of this paper is organized as follows. Section 2 presents a testable structural model of the
Baldrige framework, and develops propositions to test the structural relationships inherent in the framework. Section
3 presents the research design and methodology used and discusses the survey instrument and sample
characteristics. The results of the analysis are discussed in depth in Section 4.

2. Development of the Propositions
The Baldrige framework, shown in Figure 1, has sound linkages to management and organizational literature.
While the MBNQA system did not actually stem from Deming’s work, it is nevertheless grounded in the teachings
of Deming, which posit the effect of visionary leadership as a driver of organizational learning and cooperation,
leading to process management, process outcomes, and ultimately customer satisfaction [18]. A model based on
these teachings was derived in a study by [19], and later empirically tested [10]. In comparing management theory
with the Baldrige framework, [20] found that the Baldrige framework areas of Information & Analysis, Strategic
Planning, Human Resource Management, and Leadership had relatively high coverage in the literature, while
Process Management had moderate coverage and Customer Focus had relatively low coverage. While [20] had the
shortcoming of primarily focusing on the management literature, other examinations of the underlying theoretical
dimensions of the Baldrige framework can be found in [21] and [22].
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2.1 Structural Model Representation of the Baldrige Framework
The Baldrige framework (Figure 1) is not itself a directly testable structural model but a set of core values and
concepts embodied in seven categories. Leadership (Category 1), Strategic Planning (Category 2), and Customer and
Market Focus (Category 3) represent the leadership triad. These categories are placed together to emphasize the
importance of leadership in strategy development and in cultivating a sound understanding of market expectations.
Senior management is expected to set organizational direction and seek future opportunities for their organization.
Information and Analysis (Category 4) are critical to the effective management of the organization and to a factbased system for improving performance and competitiveness. They represent the vehicle by which goals and
objectives are disseminated throughout the organization, and by which alignment between objectives and
capabilities is managed. Moreover, they serve as a foundation for performance management systems. Human
Resource Focus (Category 5), Process Management (Category 6), and Business Results (Category 7) represent the
results triad. An organization’s employees and its key processes accomplish the work of the organization that yields
the business results. All actions point toward Business Results, a composite of customer, financial, and operational
performance results, including human resource results and public responsibility [12].
The relationships underlying the Baldrige framework can be represented by the model illustrated in Figure 2,
which is a directly testable structural equation model. Figure 2 depicts the same relationships as in the Baldrige
framework in Figure 1, except that many of the bi-directional arrows present in Figure 1 are omitted or changed to
unidirectional arrows. Figure 1 is not directly testable using the structural equation modeling methodology.
Moreover, from an implementation standpoint, managers must interpret the MBNQA framework relative to their
specific context. The question we are interested in asking here is: Does managerial behavior relate to the Baldrige
criteria in a meaningful manner? In other words, do the actions of managers coincide with the specified
relationships, indicating that the model is appropriate and a valid predictor of quality related performance? Our
intention is to examine whether the “mental model” of the Baldrige framework formulated by managers and enacted
in their daily decisions, coincides with the set of implicit hypothesized relationships.

Human
Resource Focus

Strategic
Planning

Information
& Analysis

Leadership

Customer &
Market Focus

Business
Results

Process
Management

Figure 2: Directly Testable Structural MBNQA Model
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2.2 Propositions
A theme common to both the organizational literature and the Baldrige framework [12] is that the primary
catalyst for strategic change in organizations is senior executive leadership [23]. Specifically, management leaders
enable changes in the systems and infrastructure of the organization through strategic planning and the establishment
of clear vision, mission, values, and goals for the organization. The execution of effective leadership leads to
permanent changes in all processes within the organization, such that continuous improvement becomes an
established objective within each process. Several papers in the literature address the impact of leadership on
strategic planning [e.g., 6, 7, 10, 19, 21, 24] and customer focus [e.g., 6, 7, 10, 19, 21, 24, 25, 26]. Based on their
findings and the criteria set forth in the Baldrige framework [12], we propose the following:
Proposition 1a: An organization’s customer and market focus is directly impacted by senior management
leadership, and by senior management’s commitment to understanding and responding to market forces.
Proposition 1b: Senior management leadership and its focus on customers, positively influences the
organization’s strategic planning process.
The second major element of the quality management model inherent in the Baldrige framework is the
existence of a well-managed quality system. The framework posits that human resource focus, process management,
and business results represent the results triad. An organization’s employees and its key processes accomplish the
work of the organization that yields the business results. Several authors have addressed the role of human resources
[e.g., 27, 28, 29] and process management [e.g., 20, 30, 31] in the context of quality management, and their impact
on performance [e.g., 7, 10, 31]. Recognizing the contribution of human resources and process management to an
organization’s quality system, we propose the following:
Proposition 2a: The effective management of an organization’s core operational processes is dependent
on its policies and practices related to human resource focus and process management.
Proposition 2b: An organization’s business performance is directly impacted by its focus on its core
operational processes (human resource focus and process management).
The third key element of the Baldrige framework is information and analysis. Information and analysis is the
link between the strategic process and an organization’s core operational processes. The strategic plan embodies top
management’s vision for delivering products in the marketplace. This must be communicated effectively throughout
the organization in order for appropriate decisions to be made regarding the design of processes and the deployment
of resources. Furthermore, information and analysis represents the mechanism by which the need for continuous
improvement is identified, feedback is generated and communicated, and performance is measured and evaluated in
line with stated goals and objectives. In the context of the Baldrige framework, Information and Analysis is viewed
as a strategic rather than an operational element of the quality system. The role of information in quality systems has
been examined by a number of authors [32, 33]. The role of information and analysis as a driver of the deployment
of the strategic plan via core operational processes leads to the following proposition:
Proposition 3: Information and Analysis are critical to the effective management of the firm’s quality
system by linking the organization’s leadership triad (senior leadership, strategic planning, and customer
& market focus) to its results triad (human resource focus, process management, and business results).
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Whether senior leadership directly impacts business results has been an issue of considerable debate. Deming
posited visionary leadership as a driver of organizational learning and cooperation, leading to process management
and ultimately customer satisfaction [18]. A model based on this premise was derived by [19] and subsequently
empirically tested [10]. Several studies have however questioned whether the relationship between leadership and
results is direct or not. [34] found that the effect of leadership on quality results is moderated by the absorptive
capacity of people. They showed that human resource training is critical to obtaining results. [35] demonstrated that
the effect of leadership on human resource development must be moderated by organizational context (e.g. strategic
planning). [36] speculated that transactional leadership may encourage the short-term, individually based goal
setting denounced in total quality management, suggesting that effective leadership should not directly influence the
specific types of training and results that occur. [37] found that Executive commitment was not significantly related
to short-term quality performance, but was significantly correlated to long-term performance. As workers become
“defunctionalized” through empowerment, they become less responsible for direct work and more responsible for
trouble shooting, debugging, and process improvements. Information and analysis, driven by leadership, thus plays
a mediating role on human resource management and hereby results. In light of these inconsistencies, we propose:
Proposition 4: Leadership is the key driver of organizational performance through the operationalization of
its strategic & market plans via its core operational processes (human resource focus, process management).

3. Research Design
3.1 Survey Design and Data Collection
Data from actual MBNQA evaluations are confidential, thus to test the proposed model, an alternative source
of data was required. To obtain this data, a survey instrument was developed that probed a number of quality related
issues. Several studies in the literature have developed measurement items for the key concepts of total quality [e.g.,
6, 8, 25, 34, 38]. Measurement items in this study were adapted directly from these studies and the official NIST
Baldrige Award document [12]. In addition, the survey contained questions regarding the size and nature of the
responding organization. Questions were formulated using seven-point Likert scales. Measures were taken to
reduce or eliminate risks inherent in survey research. To reduce common respondent bias, the instrument was
designed so that not all items were to be answered by all respondents.

It was also pre-tested by ten

managers/directors of quality. Items were re-worded as appropriate to improve clarity and validity, and in particular
to reduce the risk of social desirability bias.
The firms used in the sample were identified through the American Society for Quality (ASQ). A list of 3000
quality directors and vice presidents was obtained, which yielded a sub-sample of 1469 manufacturing firms. These
firms represented the automotive, chemical, computer, construction, consumer products, defense, electronics,
industrial products, medical device, pharmaceutical, paperboard, semiconductor, and telecommunications industry
sectors. Two mailings and one follow-up reminder resulted in 313 returned surveys (21.3% response rate). The
firms were located in all fifty states in the United States. Companies responding to the survey ranged in size between
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12 and 256,000 employees, and between $ 1 million to $ 65 billion in annual sales. Mean size and annual sales were
5,228 employees and $ 900 million respectively.

3.2 Non-response Bias
To investigate the possibility of non-response bias in the data, responses were tested for statistically significant
differences in the responses of early and late waves of returned surveys [39, 40], the last wave of surveys received
considered to be representative of non-respondents. Ten of the survey items were randomly selected, the sample was
split into two groups on the basis of early and late survey return times, and t-tests were performed on the responses
of the two groups. The groups represented the first 227 and last 86 of the 313 responses received. t-tests yielded no
statistically significant differences among the ten survey items tested suggesting that non-response bias was not
present. In addition, t-tests of total number of employees and total sales between the respondents (as reported by
them) and non-respondents (taken from the ASQ database) failed to show any statistically significant differences.

3.3 Model Development
[41] proposed a two-step approach to developing structural equation models that has received support from a
number of authors [e.g., 42, 43, 44]. The first step involves analyzing measurement models to assess the construct
validity of observed measures used to measure latent variables. Construct validity refers to the degree to which
measures of the same trait correlate higher with each other than they do with measures of other traits. This usually
takes the form of convergent validity and discriminant validity. Convergent validity identifies the degree to which
pre-specified measures correlate with the underlying construct(s) predicted by theory. Discriminant validity is the
degree of exclusiveness that can be attained by reflective measures. It is a measure of the absence of incorrect
relationships between measured variables and non-hypothesized constructs. If measurable variables do not measure
the specified construct adequately, testing of the structural model is meaningless. [43] further recommended testing
each measurement model separately, then testing all measurement models simultaneously by allowing constructs to
correlate freely among themselves. The latter procedure is commonly known as confirmatory factor analysis (CFA).
The second step is to define the structural model specifying direct and indirect relations among the latent variables.

3.4 Measurement Models
Measurement models for each latent variable were developed using the EQS software (Figure 3, dotted arrows
indicate fixed regression paths). Each latent variable was assessed by at least three measured variables.
Relationships between measured variables and corresponding latent variables are described by factor loadings
(parameter estimates) showing the extent to which the measured variable measures the latent variable. Factor
loadings serve as a validity coefficient. With one exception (the loading of benchmark data on the Information and
Analysis latent variable was 0.43), factor loadings are greater than 0.50. It can therefore be concluded that the
measured variables adequately measure the hypothesized latent variables.
Several measures of goodness of fit were evaluated for each measurement model; 2, 2/degrees of freedom,
normed fit index (NFI) [45], non-normed fit index (NNFI) [46], and comparative fit index (CFI) [46]. Details are
presented in Table 1 along with values for each measure indicative of good fit. While the use of multiple measures
of goodness of fit has been supported, NFI and CFI are the preferred measures [47]. Though NNFI, and in particular
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NFI and CFI all indicated good fit for each model, the 2 (p < 0.50 for each model) and 2/d.f measures did not.
However, measures involving 2 have been shown to be sensitive to sample size [48] particularly for sample sizes in
excess of two hundred [49], which was the case here. Given acceptable values for NFI, NNFI, and CFI, each of the
models was considered to represent a good fit of the underlying construct.
Confirmatory factor analysis was used subsequently to analyze all measurement models simultaneously. Fit
indices are shown in Table 1. The value of 2/d.f is less than 3.0, and the values of NFI, NNFI and CFI are all above
0.90. The analysis thus provides evidence of convergent and discriminant validity.

0.46

Q1A - Communicates quality goals

0.55

Q1B - Well-defined quality policy

0.89

Q1C - Availability of resources

Q2B - Quality based performance
evaluation of employees

0.84

0.47
0.77

Q2C - Procedures to monitor customer
satisfaction

0.63

0.83

Q2D - Emphasis on environmental
protection

0.70

Q2E - Focus on customer quality
requirements

0.81
0.75

0.66

Q2A - Quality based performance
evaluation of top management

0.84
Leadership

0.59

0.55

Q1D - Reward systems

Standardized Solution

(1) Leadership
0.70

Q3A - Future customer expectations

0.60

Q3B - Factors for maintaining
customer relationships

0.66

Q3C - Customers’ ability to seek help
Q3D - Follow-up for service feedback
Q3E - Interact w customers to set goals

0.71

Q3F - Measurement/evaluation

0.77

Customer &
Market Focus

0.68

0.81

Q4A - Company environment

0.73

Q4B - Health & safety issues

0.71

Q4C - Human resource issues

Q5C - Quality emphasis in design

0.74

Q5D - Emphasis on quality

Standardized Solution

Standardized Solution

(4) Human Resource Focus
0.90

Q6A - Benchmark data

0.62

Q6B - Availability of quality data

0.83

Q6C - After sales quality data

0.74

Q6D - Visibility of quality data

0.65

Q6E - Timeliness of quality data

0.65

0.43
0.79

Process
Management

0.68
0.67

Infor
& Analysis

0.55
0.67

0.56
0.83

Human
Resource
Focus

0.69

0.70

0.63
0.74

Standardized Solution

0.70

Q5A - Inter-department coordination
Q5B - Training in quality awareness

0.72

0.58

0.75

(3) Customer & Market Focus
0.76

0.55

0.71

0.74
0.67

Strategic
Planning

(2) Strategic Planning

0.80

0.73

0.88

0.76

Q5E - Design for manufacturability

Standardized Solution

(5) Process Management

Standardized Solution

(6) Information & Analysis

Note: Dotted arrows indicate fixed regression paths. All paths significant
Figure 3: Measurement Models
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Table 1: Goodness of Fit Measures for Measurement Models
2

Model1

d.f.

2/d.f

NFI

NNFI

CFI

Leadership

12.473

2

6.237

0.983

0.957

0.986

Strategic Planning

34.936

5

6.987

0.957

0.925

0.963

Customer Focus

73.649

9

8.183

0.927

0.891

0.935

Information and Analysis

35.202

5

7.040

0.933

0.883

0.941

Process Management

21.146

5

4.229

0.954

0.928

0.964

506

2.411

0.945

0.963

0.967

 3.0

 0.90

 0.90

 0.90

All Measurement Models Simultaneously (CFA)

1220.007

Recommended Value for Good Fit

3.5 Structural Equation Models
The validity and fit of the measurement models allow the structural model, specified in Figure 2, to be
evaluated. The resulting structural equation model is shown in Figure 4. This is referred to as the initial model. A
number of observations can be made regarding this model. First, overall model fit is reasonable, the values of NFI,
NNFI, and CFI are all in excess of 0.90 and the value of 2/d.f is less than 3 (Table 2). However, several paths are
not statistically significant (at  = 0.05). These include paths linking information and analysis with customer and
market focus ( = -0.07) and process management ( = 0.85). Paths linking process management with human
resource focus ( = 0.14) and business results ( = -0.51), and human resource focus with business results ( = 0.08)
are also insignificant. This suggests that the data does not completely support the structural model derived directly
from the Baldrige framework. This does not imply that the data does not support the Baldrige framework (which is
not directly testable), only that it does not support the structural model derived from it.

0.67 0.56 0.70

Human
Resource
Focus

Strategic
Planning

Q1A

Q7A
-0.86

0.08*

1.00

0.74

Q4B

0.76

Q4C

0.70
0.62 0.78

Q4D

Q2A

Q2B

Q2C

Q2D

Q2E
0.80

0.97

0.88
Info
& Analysis

0.31

Leadership
0.65

Q1D

0.66 0.58
0.54

0.62

-0.57

Q7E
Q7F

Process
Management

0.67
0.53

0.66
0.66

0.66

Q5A

Q5B

Q5C

Q5D

Q5E

Q3F

Q7C
Q7D

Q6A

Q6B

Q6C

Q6D

Q6E

Q3E

-0.34

Q7B

-0.30
-0.51*

0.54

0.78
0.69
0.73
0.75
0.75

0.70

Business
Results

0.85*

Customer &
Market Focus

Q3A

0.14*

-0.07*

Q3D

0.82
0.77

Q3C

0.83

Q1C

Q3B

Q1B

-0.89
0.74

* Insignificant

Figure 4: Initial Structural Equation Model
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To improve model fit without compromising the model’s consistency with the underlying Baldrige framework,
insignificant paths were re-evaluated and removed one a time based on the Wald test until no insignificant paths
remained. The Wald test indicates the change in 2 as a result of re-specifying a parameter. Initially, the path linking
customer and market focus with information and analysis was eliminated, followed by the path linking human
resource focus with business results. As a result of these modifications, paths linking process management with
information and analysis ( = 0.90), human resource focus ( = 0.39), and business results ( = 0.37) became
significant. However, the path linking information and analysis with human resource focus, which was significant in
the initial model, became insignificant, and was removed. This resulted in the model shown in Figure 5, to be
referred to as the intermediate model.
Table 2: Goodness of Fit Measures for Structural Models
2

d.f.

2/d.f

NFI

NNFI

CFI

Initial Model (Figure 4)

1305.62

516

2.53

0.941

0.960

0.963

Intermediate Model (Figure 5)

1421.98

520

2.73

0.936

0.955

0.958

Final Model (Figure 6)

1242.57

519

2.39

0.944

0.964

0.966

 3.0

 0.90

 0.90

 0.90

Model

Recommended Value for Good Fit

0.67 0.65 0.65

Human
Resource
Focus

Strategic
Planning

Q1A

Q4B

0.76

Q4C

0.70
0.61 0.79

Q4D

Q2A

Q2B

Q2C

Q2D

Q2E

0.81

Q7A
0.85

0.87

0.74
0.88

Q1B

0.83

Q1C

0.81
0.77

Info
& Analysis

0.31

Leadership

0.39

0.65

Q1D

0.71 0.64
0.56

0.67

0.61
Q5A

Q5B

Q3F

Q7E

0.60
0.59
Q5C

Q3E

0.60

Q5D

Q3D

0.56

Q7F

Process
Management

0.48
Q5E

Q3C

Q7C
Q7D

Q6A

Q6B

Q6C

Q6D

Q6E

Q3B

0.37
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Figure 5: Intermediate Structural Equation Model

Preliminary analysis of the intermediate model revealed that all parameter estimates and error variances were
positive and within a reasonable range of values. All measures of fit for this intermediate model exceed
recommended acceptable levels (Table 2). The implications of the intermediate model are that while strategic
planning is a direct function of leadership ( = 0.74) and customer and market focus ( = 0.31), process
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management is influenced by information and analysis ( = 0.90) and human resource focus ( = 0.39), and business
results are directly impacted by process management ( = 0.37), other relationships within the Baldrige framework
are indirect in nature. In particular, customer and market focus affects process management through its impact on
strategic planning, via the information and analysis conduit. In addition, human resource focus impacts business
results through process management, and information and analysis affects human resources focus in the form of
feedback from process management.
While goodness of fit values for the intermediate model are comparable to those for the initial model, the
intermediate model does not represent an improved fit with the Baldrige framework. In order to improve the model’s
overall fit, we explored adding additional paths that are consistent with the Baldrige framework. In particular, the
observation that human resource focus is not impacted by any other constructs (suggesting that it acts independently
of the planning process) in the intermediate model, appeared inconsistent with the Baldrige framework. Whereas in
the initial model human resource focus was linked to the strategic planning process through information and
analysis, the intermediate model suggests no such link. One possible explanation is that a human resource focus is a
direct outcome of the strategic planning process and of management’s understanding that effective deployment and
appreciation of human resources is a driver of process performance. The 2000 MBNQA [12] criteria define the
human resource focus to examine
“…how your organization enables employees to develop and utilize their full potential, aligned with the
organization’s objectives.”
This suggests a direct link between an organization’s strategic planning process and its human resource
management. To test this premise, the intermediate model was revised to include a link between strategic planning
and human resource focus. The resulting structural model is presented in Figure 6.
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Figure 6: Final Structural Equation Model
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As hypothesized, this model yields a significant relationship between an organization’s strategic planning
process and human resource focus ( = 0.96). Moreover, for all goodness of fit measures, there is an improvement in
the fit of this model compared to the two previous models (Table 2). This model, to be referred as the final model,
provides direct validation of many of the relationships inherent in the Baldrige framework.

4. Discussion
As described in the previous section, the final model underlying the Baldrige framework has excellent
goodness of fit measures. While this provides valid empirical evidence of the relationships underlying the Baldrige
framework, the model also points to a number of other important relationships that are useful in understanding the
“mental model”, and thus a better managerial understanding of the Baldrige framework. The results of this study are
also useful for developing and deploying a quality management system in an organization.

4.1 Propositions 1a and 1b
The results provide support for propositions 1a and 1b regarding the leadership triad. The model indicates that
leadership plays a direct and significant role in the strategic planning process, developing and, importantly,
communicating a vision for the organization. This is consistent with findings in the literature. Effective leadership
has been shown to be a key driver of the successful formulation of a firm strategy [20, 23]. Management’s vision
however must reflect recognition of the needs of the marketplace, and what it takes to meet those needs. Senior
management alone can convey the importance of this recognition of market forces and translate it into a plan of
action. The results here are consistent with the strong and positive relationship between leadership and customer
focus shown in previous studies [7, 8]. Moreover, they are important from the standpoint of an organization’s senior
leadership guiding the organization in setting directions. The Baldrige framework explicitly states
“…senior leaders set directions and build and sustain a leadership system conducive to high performance,
individual development, initiative, and organizational learning….the category calls for information on the
major aspects of leadership – creating values and expectations; setting directions; projecting a strong
customer focus; developing and maintaining an effective leadership system; and effectively
communicating values, directions, expectations, and a strong customer focus” [12].

4.2 Propositions 2a and 2b
Support is also provided for propositions 2a and 2b regarding the results triad. The results triad addresses how
an organization’s employees (human resource focus) and its key operational processes (process management)
accomplish the work that yields business results. An organization’s focus on, and management of its human
resources and operational processes constitute its core business processes [12]. Business results, whether financial
(e.g., return on assets, sales growth), or non-financial (e.g., market share, customer satisfaction) are the result of a
quality system that not only recognizes market expectations, but can convert them into well made, reliable products,
in a timely manner. This is facilitated by the organization’s operational processes that are consistent with the
demands placed on them, are maintained effectively, and are monitored to ensure their ongoing integrity. The
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functioning of these processes is in turn dependent on a well-trained workforce that is motivated and committed to
achieving high levels of quality. Human resource policies that recognize labor interests are an enabler of this.
The results also suggest that a human resource focus does not directly affect business results as posited by the
Baldrige framework. Instead, it is the impact that a human resource focus has on overall process management that
affect results. Business results are the outcome of the sale of goods. These goods are the output of an organization’s
business processes, an input to which is the company’s attention to human resource issues. This relationship has
intuitive appeal and illustrates the difference between a structural model that attempts to identify causal
relationships, and a framework that serves only to identify the underlying determinants of quality performance.

4.3 Proposition 3
Sound business strategies and well designed and managed processes translate to superior business results only
if they are aligned with each other. A pre-requisite for this alignment is the effective dissemination of information
between the leadership/strategic and operational components of the quality system. The results provide support for
proposition 3, that information and analysis is the link between the leadership and results triad of the quality system.
Strategic planning is positively related to information and analysis, providing the link from the leadership triad.
Without clear, effective communication of an organization’s strategic vision, constancy of purpose is difficult to
achieve. Not only is this a crucial underpinning of the Baldrige framework, but a direct reflection of one of
Deming’s fourteen points [18]. Information and analysis is in turn positively related to process management, thereby
providing a direct relationship between the strategic plan and its operationalization. This sequential relationship
between strategic planning, information and analysis, and process management is consistent with evidence from the
strategic management literature [e.g. 50, 51].
Two interesting observations can be made regarding the role of information and analysis. While the Baldrige
framework implies that a direct relationship exists between a customer and market focus and information and
analysis, results do not support this. Figure 6 suggests that the strategic plan is the sole information output from the
leadership triad. This is not inconsistent with the underlying premise of the Baldrige framework that customer and
market expectations are incorporated into quality planning. Rather it shows at what level of planning, strategic
versus operational, customer input is utilized. Prior studies have alluded to the role of customer input in driving
long-term success [7]. Moreover, the Baldrige documentation describes Customer and Market Focus as addressing
“…how your organization determines short and long term requirements, expectations and preferences of
customers and markets to ensure the relevance of current products/services and to develop new
opportunities” [12], and
“…how your organization determines the satisfaction of customers and builds relationships to retain
current business and to develop new opportunities” [12].
While there is certainly an operational element to these issues, they reflect a strategic commitment on the part
of senior management to cultivate relationships and to seek out long-term opportunities. This is consistent with a
customer and market focus being a driver of strategic rather than operational quality planning. Any apparent
inconsistency between the original and final structural models is thus no more than another example of the difficulty
inherent in interpreting the Baldrige framework and implementing it in a meaningful manner.
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The second observation is that there is no direct relationship between information and analysis and human
resource focus, as implied by the Baldrige framework, but a link from strategic planning to human resource focus.
While work procedures and policies designed to
“. . . build and maintain a work environment and an employee support climate conducive to performance
excellence, full participation, and personal and organizational growth” [12]
are not themselves strategic in nature, they reflect the recognition by senior management that human resources
represent a significant asset to the organization. Further, the ability of the organization to be competitive in the long
term depends in large measure on building a workforce that has the motivation and desire to enable the company to
achieve its objectives. The alternative is low morale, absenteeism, high turnover, and low productivity, all of which
result in compromised quality. Authors from both the quality and strategic management disciplines have addressed
the significance of ensuring the workforce has a clear understanding of organizational goals [e.g., 7, 19]. [19] in fact
characterize Deming’s vision of leadership as amongst other things “coaching management style, participative
change, employee empowerment”. Human resource policies are thus a reflection of management’s strategic
commitment to human resources as driven by broader organizational objectives. This is consistent with the Baldrige
award guidelines that state that the human resource evaluation category addresses
“ . . . how your organization enables employees to develop and utilize their full potential, aligned with
the organization’s objectives [12]”.

4.4 Proposition 4
The results support the proposition that an organization’s leadership system is a key driver of organizational
performance. The “Leadership System” is a key concept in the Baldrige framework for performance excellence, and
is defined as
“…An effective leadership system is focused on continuous learning to improve overall performance,
creating work processes that support efficient and effective accomplishment of performance objectives,
and enhancing customer focus…..An effective leadership system creates clear values respecting the
requirements of organization stakeholders and sets high expectations for performance and performance
improvement” [12].
It is interesting to note how leadership indirectly impacts business results. Figure 6 indicates that leadership
does not impact business results directly, but through its direct influence on the organization’s strategic planning
process and customer/market focus. Customer and market focus positively influences the organization’s strategic
plans. These plans are operationalized, via the information and analysis construct, into action plans (deployment)
related to the organization’s human resource and process management. While the organization’s strategic planning
process directly influences human resource activities, it only indirectly impacts process management activities via
the information and analysis conduit. While process management directly impacts business results, human resource
activities only indirectly impact business results through their direct influence on process management.
While not discounting the possibility that a direct relationship exists between leadership and business results as
suggested by [18] and supported by [21], the results do provide support for those who believe leadership is an
enabler but cannot alone yield positive performance. The results are in fact consistent with the contention of [34]
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that the relationship between leadership and quality performance is moderated by the human resource function, and
that training (presumably driven by organizational goals) is crucial to performance. This is a key result of this study,
namely the identification of the leadership system as the primary driver of organizational performance, consistent
with a key tenet of the Baldrige framework for performance excellence.

5. Conclusions and Managerial Implications
The effective deployment of quality systems requires a clear understanding of the relationships inherent in
strategic and operational quality planning. Until now, managers have had little objective guidance in developing
action plans in an increasingly competitive environment. While the Baldrige award has offered an intuitively
appealing and credible surrogate, it has not, until now, been proven to accurately reflect the theory underlying its
origin. This study provides such validation. It requires strong senior leadership to create a vision for an organization,
to set out an agenda for which markets an organization will operate in, how it will serve those markets, and how it
will respond to competitive forces. This vision, which must be closely aligned with the expectations and desires of
the market place, must be articulated in a way that is consistent with broader organizational objectives, and which
can be understood by all those charged with achieving it. Constant feedback and communication is in turn essential
to ensure consistency between the what, and the how, of the strategic plan. Deming, upon whose teachings the
Baldrige award is based, stated that success is based on visionary leadership that drives an organizational system
characterized by communication, cooperation, and learning, which is in turn an enabler for the management of
processes with a focus on continuous improvement. The results of this study are entirely consistent with Deming’s
widely accepted philosophy of quality management. Moreover they offer the guidance managers have been seeking
in developing and managing their quality initiatives.
This study leaves certain questions regarding the Baldrige framework and quality management in general,
unanswered. While an indirect relationship between leadership and results was identified, it remains to be seen
whether a direct link, proposed by some, exists. While such a link is not implied by the Baldrige framework, and
was thus not examined in the current study, there is a basis in the literature for suggesting its existence. The precise
mechanisms by which leadership affects the strategic planning process, and the impact of alternative paradigms for
strategic planning, are also future avenues for research. These have important implications for the organizational and
cultural context in which quality planning takes place, and how this affects the validity and relevance of the Baldrige
framework. A third issue is the relationship between specific operational processes and performance in the Baldrige
context. Is it the case that certain quality practices have a particularly strong impact on performance when executed
within the Baldrige framework.
Finally, this study has several shortcomings. The MBNQA framework is very comprehensive – it addresses
virtually every aspect of an organization’s operation - and it is almost impossible to adequately measure all the
categories using a survey instrument of reasonable length. Consequently, we picked a handful of what we think are
the key items in measuring the Baldrige categories. Other shortcomings include the fact that some of our measures
of Business Results involved measuring performance improvements over the past three years, as opposed to absolute
values. This naturally introduces the weakness of not being able to account for the fact that high performing
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organizations may have lower rates of improvement (since incremental improvement is more difficult in this case)
compared to poor performers.

In addition, all of our performance measures are self-reported, and therefore

perceptual rather than objective.
These drawbacks notwithstanding, this study does present some highly significant results related to the
Baldrige framework and organizational quality improvement. This study also provides a platform for researchers
and managers to gain improved insight into organizational quality and performance improvement by validating the
relationships depicted in the Baldrige framework. Future research on Total Quality should focus on the
implementation problems inherent in global organizations, the drivers for change in strategic management processes,
and the critical factors that enable Total Quality implementation to lead to organizational performance improvement.
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Appendix 1
(1) Leadership
On a Likert scale of 1 (low) to 7 (high), indicate the most appropriate response regarding your firm's practice:
(A)
(B)
(C)
(D)

Extent to which top management clearly communicates quality goals.
Extent to which top management emphasizes quality through a well-defined quality policy.
Extent to which top management provides resources to carry out quality improvement.
Management's efforts to recognize and reward quality improvements.

(2) Strategic Planning
On a Likert scale of 1 (low) to 7 (high), indicate the most appropriate response regarding your firm's practice:
(A)
(B)
(C)
(D)
(E)

Degree to which divisional top management is evaluated based on quality performance.
Degree to which employees throughout the firm are evaluated based on quality results.
Development of procedures for monitoring key indicators of customer satisfaction.
Extent to which top management emphasizes environmental protection in quality policy.
Extent to which manufacturing focuses on customer quality requirements in establishing strategy.

(3) Customer and Market Focus
On a Likert scale of 1 (low) to 7 (high), rate your firm's ability to monitor and manage the following:
(A)
(B)
(C)
(D)
(E)
(F)

Determining future customer expectations.
Determining key factors for building & maintaining customer relationships.
Enhancing customers' ability to seek assistance.
Following up with customers for quality/service feedback.
Interacting with customers to set reliability, responsiveness & other standards.
Measurement and evaluation of customer satisfaction factors.

(4) Human Resource Focus
On a Likert scale of 1 (low) to 7 (high), indicate the most appropriate response regarding your firm's practice:
(A) Degree to which company environment is conducive to employee well-being and growth.
(B) Extent to which health and safety are emphasized by top management in quality policy.
(C) Extent to which human resources management is affected by quality plans.
(5) Process Management
On a Likert scale of 1 (low) to 7 (high), indicate the most appropriate response regarding your firm's practice:
(A)
(B)
(C)
(D)
(E)

Amount of coordination between quality department and other departments.
Amount of training in quality awareness provided to hourly employees.
Degree to which quality is emphasized in design process vis-à-vis cost or schedule objectives.
Emphasis on quality instead of price in the supplier selection process.
Extent to which manufacturability is considered in the product design process.

(6) Information and Analysis
On a Likert scale of 1 (low) to 7 (high), indicate the most appropriate response regarding your firm's practice:
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(A)
(B)
(C)
(D)
(E)

Actual use of benchmark data to improve quality practices.
Availability of quality data (internal to organization).
Collection of after sales quality data.
Extent to which quality data is made visible (displayed at workstations).
Timeliness of quality data (internal to organization).

(7) Business Results
On a Likert scale of 1 (below average) to 7 (above average), indicate the level of your firm's performance compared
to that of major industry competitors:
(A)
(B)
(C)
(D)
(E)
(F)

Average annual market share growth over the past three years.
Average annual sales growth over the past three years.
Average annual growth in return on total assets over the past three years
Overall customer service levels.
Overall product quality.
Overall competitive position.
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